À anions and four water molecules. The cations, anions and three of the independent water molecules are situated on special positions mm, while the fourth water molecule is disordered about a mirror plane. In the crystal, intermolecular N-HÁ Á ÁF and O-HÁ Á ÁF hydrogen bonds link the cations and anions into a three-dimensional framework with the voids filled by water molecules, which generate O-HÁ Á ÁO hydrogen bonds and further consolidate the packing.
The title compound, (C 3 À anions and four water molecules. The cations, anions and three of the independent water molecules are situated on special positions mm, while the fourth water molecule is disordered about a mirror plane. In the crystal, intermolecular N-HÁ Á ÁF and O-HÁ Á ÁF hydrogen bonds link the cations and anions into a three-dimensional framework with the voids filled by water molecules, which generate O-HÁ Á ÁO hydrogen bonds and further consolidate the packing.
Chemical context
Hybrid organic-inorganic fluoride compounds are composed of both organic and inorganic moieties. The search for new compounds in this class of materials is still intense due to their applications in many domains such as gas storage, catalysis, separation, ion-exchange and biomedicine (Horcajada et al., 2012; Stock & Biswas, 2012) . Various hybrid materials containing fluorine organic ligands have been described in the literature (Ben Ali et al., 2007) . The dimensionality of the metal fluoride entities are 0D (isolated polyanions) (Adil, Ben Ali et al., 2006; Fourquet et al., 1987) , 1D (chains) or 2D (layers) (Adil et al., 2010) . The structural architecture of hybrid materials mainly depends on the metal and an organic part. However, other physical and physicochemical factors affect the resulting products such as the synthesis method (temperature, concentration, time of heating etc.) (Su et al., 2010) . This work is a continuation of an exploration of chemical systems including metal fluoride and amine, and the study of their structures.
Structural commentary
The asymmetric unit of the title compound contains aluminum atoms located in two crystallographically independent sites with different environments, [Al2F 6 ] and [Al1F 4 (H 2 O) 2 ], and two independent 1,3-propane diamine (dap) dications (Fig. 1) . The Al-F distances in the two octahedra range from 1.768 (2) (Fig. 3) . These layers are connected by the second organic cations and form a three-dimensional framework showing cavities, which are filled with the lattice water molecules.
Database survey
In the Cambridge Structural Database (Version 5.35; Groom & Allen, 2014) numerous Class I fluoridoaluminates with isolated (poly)anions or extended 1D inorganic chains, 2D inorganic layers or 3D networks are mentioned. Eight compounds with AlF 6 3À anions exist (Grottel et al., 1992; Rother et al., 1996 Rother et al., , 1998 Touret et al., 2001; Adil et al., 2009; Bentrup et al., 1996) A portion of the crystal structure of the title compound showing the atom labelling and 50% probability displacement ellipsoids. Dashed lines denote hydrogen bonds. [Symmetry codes: Table 1 Hydrogen-bond geometry (Å , ). 
Synthesis and crystallization
The title compound was prepared from a starting mixture of AlF 3 (0.5 g) in 40% HF (1.5 ml) and ethanol (5 ml). 1,3-Diaminopropane (0.54 ml) was added and mild hydrothermal conditions (463 K) were applied in a Teflon-lined autoclave (25 ml). The resulting product was washed with ethanol and dried in air giving colourless single crystals.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms of the NH 3 and CH 2 groups of the organic molecule were fixed geometrically [N-H = 0.89 (1) and C-H = 0.97 (1) Å with U iso (H) = 1.2U eq (N,C)]. All H atoms of the water molecules were located from a Fourier difference map. The O-H distances and H-O-H angles were fixed [O-H = 0.84 (1) and HÁ Á ÁH = 1.34 (1) Å with U iso (H) =1.5U eq (O)]. The water molecule OW5 is disordered over two positions with the occupanies fixed to 0.5. SHELXS97 (Sheldrick, 2008) within WinGX (Farrugia, 2012) ; molecular graphics: DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Bis(propane-1,3-diaminium) hexafluoridoaluminate diaquatetrafluoridoaluminate tetrahydrate
Crystal data Extinction correction: WinGX (Farrugia, 2012) 
